Locomotor performance and activity energetics were analyzed in 19 individual helodermatid lizards ranging in mass from 24.5-1220 g. We measured maximum sprint speeds, endurance on a treadmill, cost of transport, and aerobic capacity (rO2max) at a mean body temperature of 30.8 C. The maximum sprint speed for both Heloderma species averaged 1.7 km/h, which is among the lowest recorded for lizards. A typical Heloderma had an endurance time of 16.0 min at 1.0 km/h, which is higher than expected for a lizard of this size at 31 C. At lower speeds, adult Heloderma could run for prolonged periods. The cost of transport for a 500 g Heloderma at 0.4 km/h was 0.46 ml 02, -' km-', which is comparable to the cost of transport in other lizards. The two Heloderma species showed no significant differences in VO2max, cost of locomotion, endurance, or sprint speeds. Neither cost of locomotion nor aerobic capacity differed between captive and wild Heloderma. At 31 C, helodermatids had a high rO2max, resulting in the highest factorial aerobic scope (30.4) of any lizard measured to date. The high aerobic capacity of Heloderma seems surprising for a sedentary lizard but may be advantageous during intensive male-male agonistic behaviors. Males had significantly higher VO2max than did females, suggesting that sexual selection may favor males with high aerobic capacities.
P ATTERNS of variation in locomotor and
aerobic capacities of lizards have generated considerable interest in the past decade (Bennett, 1983; Pough, 1983; Garland, 1993) . A principal goal of previous studies has been to determine what behavioral, ecological, and evolutionary factors influence performance measures such as endurance and aerobic capacity. For example, Garland (1994) documented considerable variation in treadmill endurance capacities among 57 lizard species/subspecies. About half of this variation could be explained by body mass and temperature, but phylogenetic affinity and ecology were also suggested as important correlates. High endurance capacities have been identified in a number of lizard families, including helodermatids, and are usually interpreted as adaptations for high activity levels or widely foraging behaviors (Bennett, 1983; John-Alder et al., 1983; Garland, 1994) . In this paper, we examine activity energetics and locomotor performance in helodermatid lizards. We draw on information from field studies to propose that factors other than those related to foraging behavior and general activity levels can account for high aerobic capacities of lizards.
Heloderma ( (Lowe et al., 1986; Beck, 1990; Beck and Lowe, 1991) . Although finding such prey requires considerable searching (i.e., a widely foraging strategy), helodermatids spend the vast majority of their time at rest in shelters (Lowe et al., 1986; Beck, 1990 ; Beck and Lowe, 1991). During their activity seasons, both species allocate less than 1 h/day to surface activity (121 h/yr for H. horridum, and 65-75 h/yr for H. suspectum), and forage at a slow pace (0.25 km/h for H. suspectum, 0.35 km/h for H. horridum; Beck, 1990; Beck and Lowe, 1991). In addition, helodermatids have very low metabolic rates during rest (Beck and Lowe, 1994).
In contrast to its sedentary habits and low resting metabolic rate, H. suspectum has a high capacity for sustained aerobic activity (John-Alder et al., 1983). Aerobic and endurance capacities have not been investigated in H. horridum, nor have they been reported for helodermatids at 30 C, the body temperature at which both species of Heloderma are normally active Endurance. -Analysis of covariance indicated no significant differences in endurance (i.e., duration that a pace of 1 km/h could be maintained) between the two Heloderma species (F = 0.11 ,P = 0.75, df = 1,11); therefore, endurance data for both species were combined. Endurance at 1.0 km/h was significantly correlated with body mass in Heloderma, yielding the following allometric equation: A potential problem with measuring sprint speeds and endurance on a treadmill is the difficulty in distinguishing between actual locomotor abilities and psychological factors such as motivation and defensive behavior. Defensive behaviors (most notable in wild juveniles) and lack of motivation to perform on a treadmill (most notable in captive lizards in our sample) may be more pervasive in Heloderma than in other lizards. Unless they were gradually brought up to sustainable speeds over several minutes, many Heloderma in this study performed a defensive response by turning, hissing, and attempting to bite (Garland, 1994). Because of this, nine lizards were excluded from analyses of endurance time at 1.0 km/h, and five would not sprint. Once they became accustomed to walking on the treadmill, however, lizards exhibited reliable locomotor behaviors. During trials designed to measure VO2max, they were brought gradually (> 25 min) to speeds at which they exhibited maximal oxygen consumption.
Cost of transport and aerobic capacity.-Our sample included 11 captive and 10 "field fresh" Heloderma (Appendix). Several captive lizards were initially more reluctant than were wild- As with V. gilleni, foraging behaviors of helodermatids seem unlikely to require a high aerobic capacity. Heloderma feeds on eggs and juvenile vertebrates encountered in nests. To find these widely distributed prey, a widely foraging strategy must be employed. High aerobic capacities may be adaptive for some lizards that forage widely or cover greater distances during their daily movements (Bennett, 1983; JohnAlder et al., 1983; Garland, 1993). However, the relatively large body sizes (and consequent high fat storage capacities), low resting metabolic rates, and abilities to take large meals make frequent foraging activity unnecessary for helodermatids (Beck, 1990; Beck and Lowe, 1991 
